
UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SUREST

TESTS OP ARTKSIAK V/ELLS IN THE COLD CRfcJX AREA,

By 

Don H. Hart

July 1?5(>



CONTENTS

Page 

Introduction ....................... 1

Location of area and wells .............. 1

vell-nurabering system ................. 3

Description of tests ................... k

Calculations ..................... 5

Tests .......................... 6

Conclusions ....................... 7

Appendix it History of wells .............. 8

Appendix Us Tabulated information ........... 10



ILLUSTRATIONS

Following page

Plate 1. Hap of the upper Cold Creek valley and
surrounding area .............. 1

2. A- Photo of the Ford well} view west up
the valley ................ U

B- Photo of 214-inch rectangular weir used
to measure the Ford well ......... k

3. A- Photo of the Brown well showing Fries 
automatic water-level recorder over 
16-dnoh well casing . . .........

B- Photo of the Loracke well showing Stevens
automatic water-level recorder in operation k

h. Graph showing fluctuations of water level
in Brown well ......... ...... 6

$. Graph showing fluctuations of water level in
Lemcke well, etc. ........ ..... 6

6. Photo of the OfBrian well showing 18-inch
weir in position for tests ......... 8

7. A- Photo of the HoGee well shoving water 
discharge of 919 gpm through a 30-inch 
rectangular weir 

B- Photo of the Efayeart well} view
northwest across the valley ....... 9

6-10. forking drawings of weir boxes ...... 21

11. Working drawings of plates and gages ... 21

TABLES 

Table 1. Description of the wells ........... 11

2. Flow-capacity tests .............. 12

3. Drillers 1 logs of the wells ......... 1?

U. Chemical analyses of the ground water from
the tested wells .............. 21

ii



INTRODUCTION

By letter dated October 22, 1951* to the Engineering and 

Construction Division of the AEC Hanford Operations, Mr. Nonaan G. 

Fuller, Chief, Real i state Branch of AEC Hanford Operations, requested 

that the Geological Survey make capacity-flow test measurements to 

determine the yield of wells in the upper Cold Greek area of the ABC 

Hanford Reservation environs.

Location of area and *ells 

Cold Creek valley is in the south-central part of Washington

State, about 1*0 miles east of Yakiiaa. The area of artesian wells

occurs near the mutual corner of the Townships 12 and 13 N., Ranges

2k and 25 13. (See plate 1.)

The wells involved are in an area about three (3) miles long

and one-half (1/2) mile wide in the upper half of the valley. They

are as follows:

(1) Ford well, Tract JJ-671 in the Swj»4 of section 25, 

 "'  Township 13 »., Range 2k "£., 3/£ Mle south of the 

northwest corner of Section 25, referred to in this 

report as well 13/2l*-25Kl.

(2) McGee well, Tract JJ-677 in the 8w£f>4 Ni-'i of Section 

30, Township 13 N., R. 25 E., about 300 feet north 

of the center of the section, referred to in this 

report ae well 13/25-30G1

Unpublished records subject to revision



(3) Enyeart well, Tract JJ-66? in the HwJflWj of Section 

36, Township 13 N., Range 21 B., l£o feet southeast 

of the HW corner of Section 36, referred to in this 

report as well 13/2k-36Dl.

(k) O'Brian well, Tract JJ-669 in the SwjMEj of Section 26, 

Township 13 N., Range 2k F,., referred to in this 

report ae well 13/2U-26G1.

(5) Brown well, Tract JJ-66? in the NWjswJ of Section 26, 

Township 13 N., Range 2k E., 75 feet southeast of 

the west quarter corner of Section 26, referred to 

in this report as well 13/2l*-26Ml.

(6) Lemcke well, not requested in the flow-test, but

available as an observation well in the NWjSE-J of 

Section 27, Township 13 N., Range 2ii E., referred 

to in this report as well 13/2I*-27K1.

Unpublished records subject to revision



.ell-Numbering System

In this report, each well ie designated by a symbol which 

indicates its location according to the official rectangular survey 

of public lands. For example, the symbol 13/2lH?5£l refers to a well 

in sec. 2!>, T. 13 N., R. 2k &. the letter after the section number 

refers to a UO-acre subdivision of the section according to the 

following diagram and the number one (1) indicates that it was the
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first well visited in that particular UO-acre tract. The townships 

are north from the Wtllaraette base line and the ranges are east of 

the Willamette Meridian.
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DESCRIPTION OF TESTF

Rectangular weirs having end contractions were designed for each 

well from theoretical flow calculations. A 90° V-notoh weir was 

designed to measure the stream flowing from the leak in the Ford well 

(13/2l*-2$El) (pis. 8 to 11). beirs were built by the General Electric Co.

Each weir was placed on a timber foundation. After the weirs had 

been leveled, vertical tape gages were fastened to one side of the weir 

boxes approximately fire feet back from the weir plate. The gages were 

adjusted to read zero when the water was level with the crest of the 

weir plate.

ach weir was placed within a few feet of its respective well 

except the one for the Ford well (13/2it~25>El)   The closest convenient 

location for this weir was about 1,000 feet due south of the well with 

the water being taken from a standbox on a 10-inch irrigation pipe line 

from the wall (pi. 2). the leak frow the Ford well was measured by 

a weir on the surface about 200 feet southeast of the well.

The Brown well (13/2^-2&CL) and the Leaded well (13/2i*-27Kl), 

having static water levels considerably below the land surface, were 

used as observation wells during the tests. A Stevens automatic water- 

level recorder and a Fries automatic water-level recorder were placed 

in operation on the Lemcke well (13/2U-27K1) and the Brown well 

(13/2l*-26Hl) f respectively (pi. 3). At various tines during the tests 

the water levels in those wells were measured with a hand tape to ch ck 

the accuracy of the recorders.

Unpublished records subject to revision



PUT!-: 2

^^^':[.:^^^f&^^

(A) Photo of the Ford well (13/2h-25hl). View west up the valley.

Photo of t,hn ?[:-inch r'^ctangular weir to measure discharge of 
th- "ord w^l] 0.^/2)4-25K1). Discharge is ?IjO



PLATE 3

(A) Photo of the Brown well (13/2h-26KL) showing Friez automatic 
water-level recorder over 16-inch well casing.

Photo showing Stevens automatic water-level recorcier in operation 
J over the Lemcke well (13/2li-27Kl).



The altitudes for the discharge point or measuring point of the 

wells were established by running spirit levels of third-order accuracy 

from the U. S. Coast and Geodetic Survey bench marks (shown on pi. 1).

The altitudes of the water level, or hydrostatic pressure levol, in 

the wells on November 28, 195>1, (prior to tests) were found to be 

1,003.62 feet in well 13/2ii-36Dlj 1,000.72 feet in well 13/25-3001$ 

1,005.79 feet in well 13/2li~26Ml$ 1,005.98 feet in well 13/214-27K1; 

962.20 feet in well 13/2U-2£r.l (well casing leaking $CX> gallons per 

minute), and 9^-71-t feet for well 13/2li-26Gl.

Calculations

The Francis formula, Q. 3.33 (L-0.2H) H3/2, for weire having 

end contractions was used to ooiapute the? flow from wells tested.

xplanation of terms used in the Francis formula are as follows: 

w. flow in cubic feet p«r second. 

r , * actual length of weir crest in feot. 

II « head on weir crast in feet (gage reading). 

3.33« coefficient of discharge developed by Francis. 

The weirs were designed so that the velocity of the water's 

approach to the weir plate r/as negligible, therefore, it was unncces- 

r-ary to make a correction for it.

71o.; frorr, the Fora v;ell (13/2ii-25> ! I/ leak -.ja^- coz-iputea from 

the formula, ^ « ^.£3 ti^ fc for a 90° V-notch weir.

These formulas aro cor.unonly accepted as r.ivinf results fron prop<"rly 

GO signed weir?; correct to yi.thin "3 percent. .eir.. used for those 

tests were dosipnod iind built accordinf to the accepted niethod.i-/

a/ ij.S.G.i.. /ator-^ a]iply ano Irrigation paper no. 200, ,eir .-xporimentp. 
Coefficients, am-: "onmLas, p. lik.



Tests

The discharge measurements were started November 26, 195>1, 

after measurements of shut-in pressure had been made at all the flowing 

wells and the recorders started on the observation wells.

Each well in succession was allowed to flow separately for 2k 

hours. During the test of each well, readings in feet above land 

surface were made of the shut-in pressure In the other three wells. 

Prom 15 to 30 minutes after each well had been opened the flow 

stabilized and remained fairly constant throughout the test. Only 

the Ford well (13/2J4-25 rl) showed any great variation in discharge, 

probably due to the leakage flowing from a casing break, reported 

to be about 50 feet below the surface.

After the end of the individual tests all the wells were opened 

together and allowed to flow sinailtaneously for ij8 hours. The measureiaai ts 

show that a slight decline in flow discharge occurred in each well 

during the 1*8-hour test. Howard the end of the US-hour test the discharge 

of tile wells apparently, was still subsiding slightly.

The graphs shewing the fluctuations of the water level recorded in 

the Brown well (!3/2l4.-2&a) and Lemcke well (13/2li-27Kl) during the 

tests are shown on plates h and $.

Unpublished records subject to revision



CONCLUSIOK

The following table is a sunmary of the flow data given in table 1. 

Stannary of Flow Data of Gold Greek "elle

Measurement at end of 2k hours 
ftslls flowing separately

^11 Ho. Date Hoar Gpn

Measurement at end of Jj8 hours 
All wells flowing simLtaneouely

Well No. Data Hour Gpm

13/25-30G1 IS/ V^ 3:07 P 919 13/25-3001 12/ 5/51 3iOO P 903

13M-3601 11/29/51 12:53 P 366 l3/2Ji-3&>l 12/ 5/51 2t50 P 377

13/2Ji-25ia*ll/30-51 It50 P 1,0113.5 13/2^-2511* 12/ 5/51 2iljO P 1,01*6

13/2li-26Ql 12/ 3/51 10t25 A 126 13/2^2601 12/ 5/51 2i28 P 115

Total flow, 2,U7l*.5 

*Flow fron wall plus leak (2 weir measurements conit>ined). r

Unpublished records subject to revision



Appendix I

History of Wells

This history is compiled from the files of the U. S. Geological 

Surrey largely f«*i notes made by George C. Taylor, Jr., in 19U3.

Of the six (6) wells tapping the artesian sane in the Columbia 

River basalt below the upper Cold Creek valley only four (k) are now, 

December 1951, flowing at the land surface* They are (1) 13/25-3001, 

(2) 13/2U-25E1, (3) 13M-36HL, (1*) 13/2U-26G1. Th© other two wells, 

13/2ii-26KL and -2?K1, formerly flowed bat their water levels have 

since declined to a level below the land surface.

The first well drilled in the area was the Brown well (13/2U-26M1) 

in October, 1918 (by N. C. Janneen Drilling Co.). It is reported to 

have had a water-pressure level about 92 feet above land surface when 

drilled. In March 19^3, Taylor measured a water level of 26.15 feet 

below land surface. The water level was iiOJa feet below land surface 

on Kovcaber 28, 1951. The driller's log of the Brown well is given 

in table 3.

The LejBcke well (13/214-27K1) was drilled In 1921 (driller unknown) 

and originally had a water-pressure level approximately 23 feet above 

land surface. On November 28, 1951, the water level was 66.7 foet 

below land surface.

the O'Brian well (13/2ii-2601) was drilled in 1922 by 19. C. Jarmsen 

Drilling Co. (pi. 6). In March 19U2, Taylor Measured a water level of 

i*6.6 feet above land surface. On Roveaber 28, 1951, water level was 

13.5 foet above land surface. The 0'Brian well may be partially 

plugged or obstructed.

Unpublished records subject to revision



PLATE 6

Photo of the OUirJan well (13/2^-2601) with 
16-inch weir box (facinp away from reader) 
in position for tests.



Tho ?ord well (13/2^-25 "D was drilled in 1925 by George Scott. 

'ater-pressurQ lovcl was then 215 feet above land surface according to 

the reports by Scott. From an orifice flow test made by Scott in 1925, 

the flow was reported to be about 3,900 ppni. On November 28, 1951, 

the water level was about 36 feet above land surfact? and the well-leak 

stream measured some 590 fpin. After tests had bean run the leak had 

increased to a measured 6kl gallons per roinutc and the water level in 

the well had risen to i|. foot above land surface. 'Hoe driller's lop 

of the Ford well is given in table 3.

The HoGee well (13/25-30G1), drilled in April 192? by Frank A. 

Lawson, had e reported initial water-pressure level of about 212 feet 

above land surface (pi. 7a). On November 28, 1951, the water level was 

65 feet above land surface. The driller's log is #ivon in table 3.

The -I. F. tayeart well (13/21-3601) was drilled in November 1922 

by f-4. C. Jannsen (pi. 7b). Original water level and flow are unknown 

but according to driller's log (see table 3) the flow was heavy. On 

November 28, 1951, the water level was approximately 92 feet above 

lanrJ surface.

It is reliably reported that the wells were allowed to flow free 

much of thfi year around until sometii-ie in the 1930 decade when capping 

and closing was required by the  ' tate Supervisor of Hydraulics. In 

th<? lost two years the water frons the HcOee (13/2U-30G1), Kord 

fl3/2li-25-l), and \l. fc. trrycart (13/2l4-36;.>l) *?ells has been used for 

Irrigation in an ainount roufjily estimated as 700 to 1,200 acre-feet 

nor year. The Inakarc to waste from the Ford well was about 500 acre- 

feet par year. Tbiu; a total ground-water withdrawal of 1,200 to 1,700 
acre-feet per yoar is roughly cetirated for the years 1950 and 1951 

Unpublished records subject to revision,
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Appendix II

Tabulated Information

fable 1 i« a description of wells in the area.

Table 2 gives the discharge meagrure?fient inacio for each of the four

.flowing wells and the altitude of water levels nTeasured rfith

a hand tap© in the observation wells.

Table 3 contains the drillers 1 lops for wells 13/2lt-26Hl, 

13/2^-3601, 13/2U-25 .-.I, and 13/2^-3001.

Table k gives chemical analyses (made by the Geological Survey) of 
v;ater from wells 13/2it-26Gl, 13/25-3001, 13/2li-2$£l, and 
13/2U-36D1.

Plates 0 through 11 are drawings of the weirs and gages used in 

the tests.

Unpublished rrcorcls cubject to rovi.Eio?i
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Table 3.- .Drillers' Logs of the veils 

13/2)4-251'!. Formerly Jerry Ford. Drilled by George ^oott, August 1925

Depth 
(feet) (feet)

foil (clay) .................. 16 16
Gravel, dirty, soiae boulders ......... 157 173
Basalt, black and gray, hard ......... 322 h95
 rhale, blue, sticky, and blue sandy shale,

ho feet of coarse granite sand, some brownish
shale on top of rock ............ 130 625

Basalt, hard, water-bearing, flow gradually
increased to 285 gpra ............ 23 61^8

     , no water increase .......... 68 716
      § no data ............... 2 71«
     , water increased from 285 gpro to 13 Ibs. 

pressure on 7^-inch diameter orifice flow
meter, water increased to last of drilling . 59 777 

Cased to 62§ feet with Ij6-Ineh, 35 -pound line pipe, 10-inch hole.

13/2ii-26Hl. Formerly Archie Brown. Drilled by N. C. Jannscm Drilling
Co., October 1918

^oil ......................

Basalt, hard .*................

Shale, blue ..................
Sand ......................
Thale, blue ..................
'hale, brown ..................
halo, green ..................

Basaltj honeycornlx>d. water -bear ing; .......
tronp: £low broke in al 6oO feet, UO Ibs. pressure.

5
172
2kl

I
5o|
1^4

75
6

10
Q
o

70

&
180
U27
ii27?
1478
U92
567
573
563
592
^98
66C

Unpublished records subject to revision



Table 3.- Drillers* Logs of the r/ells - Continued

13/2i*-36Dl . - formerly i. R. rinyeart. Drilled by N. C. Jannsen
Drilling Co., November 1922

Materials ,. . N /- A \(feet) ifeet)

Toil and hardpan ............... 10 10
Gravel .................... 50 60
Cand and clay ................ 68 126
Gravel .................... 23 151
Basalt, black ................ l6£ 316
Yellow clay, sticky ............. $9 375
Blue clay .................. 10 365
Black basalt ................. lit 399
Sand ..................... 3 1*02
Sand and gravel ............... 15 Ul?
Blue basalt ................. 69 1&6
Soft (material) ............... ? U93
Fine sand .................. 5 U96
'-felte, coarse sand .............. 1 U99
Sand ..................... 1 500
^ine sand .................. k
Gray basalt ................. 19
Soft conglomerate .............. 2k
Gray basalt, fractured (bad crevice at 557 ft) 35 582
Black basalt, hard .............. 103
Gray basalt ................. 29
Black sand formation ............. 3 717
Gray basalt ................. 9 726
Blue basalt ................. 19 7U5
Gray basalt ................. 83 628
Gray rock similar to sand rock ........ 5 333
tvbite sand .................. 9 61*2
Sand ..................... 6 650
Sand and clay ................ 5 655
Gray water sand ............... 13 £66

(water raised to within 30 rt of top)
Blue clay .................. k 872
Sand and clay ................ 10 fcT2
Clay ..................... r 890
vc and and clay ................ 7 £97
c:*nd ..................... 3 900
Clay ..................... lit 911*
fand ..................... 9 923
Clay .......... . .......... 3 926

( l/ater coiaes within 15 ft of top)
Sand and clay ................ 10 936
Clay, blue, sticky .............. 6 9h?
Brown clay and petrified wood ........ 1? 95k
Green shale (tratcr (Tovsdnp over casing 3-u tfpra) 7 96l
Sand ..................... 2 963



Table 3.- Drillers* Loge of the 'foils - Continued 

13/2lt-36Dl - Continued

  . . , raickness Depth 
__________________fteterlals________________(feet) (feat)

Black basalt, hard, fractured (struck a small
seam in rock at 973 ft and flow increased
frora about Ifi to 25 gpm. Before reaching base
of this member, flow had increased to f>0 gpra) . . 93 1,0^6 

Soft seam or crevice ................ 1 1,057
Hard streak .... ................ 1 1,0^
Soft streak .................... 't l,0$8-:j;
Hard streak .................... I 1 1,060
Basalt, hard, crevices ............... 22 1,062
Basalt, honeycombed (heavy flow of water) ..... 2 l,06h
Hard ground .................... 1 1,06!?
Basalt with sorae petrified wood .......... 3 1,088
Basalt, wood, and a little green shale (water got

so strong at 1,092 ft that tools would not
drop any further) ... ..... . . ... . . .____k_ 1,0^2 ni

93!? ft itf-inch casing { inside of larger casing at top of hole).

Unpublished records subject to rcvicion



Table 3.- Drillers* Logs of the .dells - Continued

13/25-3001. Formerly 0. L. JfcGee. Drilled by Frank R. Lawson,
April 1927

Materials Thickness Depth
(feet)

"Furface" ................... 22 22
Clay and boulders ............... 316 336
Clay, blue, green, and yellow ......... 21*0 578
Basalt, black, with soft seams ........ 3U 612
Clay, blue, hard and sandy .......... 10 622
Clay, sticky, blue and variegated ....... 22 6kk
Clay, sticky, blue .............. 26 6?0
Shale, soft, with "soapstone float*1 ...... 10 660
Rock, water-bearing .............. 25 705
Basalt, black, increase in water flow ..... 115 820
Basalt, broken, increase in water flow .... h 62 k
Slay, soft, with "broken rock" (no water) ... 26 850
"Lake bed with wood," layers of green clay . . 10 860 
Basalt, black and broken, increase in flow of

water ................. . . 65 925
Basalt, hard, black .............. 25 950
Basalt, black and "broken," increase in

flow of water ................ 25 975
Basalt, broken, increase in flow of water ... 15 990
Basalt, broken ................ fi 998
Sand, fine, "heavy flow" of water ...*... 1 999
Porous rock, "heavy flow" of water ...... 101 1,100

fine .... . . . . . .... ... .   ______ 10 j

Unpublished records subject to revision
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Table lu- Chemical Analyses of the Ground Water for the Flow-Tested Welle
^Analyses by Geological Survey, United States Departeaont of the 

Interior/ (Parts per million, except for last four items)

-ell number (U.S.G.u.'.) 
5alt Lake City Lab.no. 
Date of collection
r:ilica (Si02)

Iron (Fe) (Sol)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

llanganese (Mn) Total

Bicarbonate (HCO^)

r>ulfate (PO^)

Chloride (Cl)

Fluoride (F)

Nitrate (NO^)

Boron (B)

Dissolved solids:
SUBl ~ ppw

- tons/a. ft

Hardness as CaCOq
Total, 
Noncarbonate ,

Specific conductance 
(Hicrowhos at 25°C)

Percent sodium

PH

Teiaperature, °F 
(when sampled) _____

13/2ii-26Gl 
7868 

12/1/51
60

.06

20

12

27

6.7

.00

193

1.5

5.5

.5

.0

.07

226 
.31

99
0

292

35

7-e

68
1 .11 II IT    "   -

13/25-30G1 
7869 

12/1/51
62

.02

17

9.1*

30

9.9

.00

181

1.6

ii.8

.6

.1

.05

225 
.31

81 
0

277

ia
7.8

80.5

7870
11/30/51

65

.02

19

12

27

8.5

.00

189

1.8

5.8

.5

.1

.06

233 
  32

97
0

215

35

7.8

7^J»^

13/2^-2601 
7871

6k

.03

18

11

29

6.7

.00

18U

1.8

S.h

.6

.1

.07

227
.31

90 
0

277

39

7.7

7U.5
u. .MI i . ...linn I 1   "
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